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History of LARP
 U.S. LHC Accelerator Project --

 BNL, FNAL, LBNL collaborate on US hardware for the LHC 
 Deliverables -- magnets, interface HW for interaction regions (IR’s)

 Next steps:  further participation
 use expertise in magnet research to perform R&D on IR magnets for 

future luminosity increase
 exploit U.S. expertise in Acc Phys, beam instrumentation, etc.
 participate in commissioning, hardware & beam

 LHC Accelerator Research Program (LARP) formed
 Formal organization, funded through DoE via Nat’l Labs

• Exec Comm, US-CERN Comm, Review process, etc.
 SLAC joins as fourth collaborator
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LARP Mission
    *  Advance International Cooperation in High Energy Accelerators

    *  Advance High Energy Physics
          o  Help bring the LHC on and up to design performance quickly
          o  Improve LHC performance by advances in accelerator 

understanding and instrumentation
          o  Use LHC as a tool to gain deeper knowledge of accelerator 

science and technology
          o  Extend LHC as frontier HEP instrument with a timely luminosity upgrade 

    *  Advance U.S. Accelerator Science and Technology
          o  Keep skills sharp by helping to commission the LHC
          o  Conduct forefront Accelerator Physics research and development
          o  Advance U.S. capabilities to improve performance of our own machines
          o  Prepare U.S. scientists to design next generation colliders
          o  Develop technologies necessary for next generation colliders 
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Status of US-LHC Acc. Project
 Deliverables have been delivered!

 awaiting final installation, commissioning

• Inner Triplet 
(FNAL)

• DFBX 
(LBNL)

• D1 (BNL)

CERN,
  Hall 181
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LARP Efforts

Accelerator Systems
Accelerator Physics
Instrumentation
Beam Collimation
Commissioning

Magnet R&D
Materials/Conductor Research
Design Studies
Model Magnet Development
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Instrumentation Efforts
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Lumi Monitor
development,
LBNL, BNL

Also,
  tune feedback,
  Schottky monitor
  + new initiatives?
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Commissioning Efforts
• Installation – in progress
• All machines off to focus on

installation
• Hardware Commissioning until June

2007
• Injector Start up – April 2006
• Sector Test – late 2006 (25 September

– 15 October 2006?)
• L.Evans added that the sector test with beam

has now become an important internal project
milestone, and all concerned groups should be
aware of this.

• First beam – summer 2007
• Collisions – summer 2007
• Updated installation schedule soon

 LARP visits, ~1yr stays, 
have begun...
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Commissioning Efforts’
 Three components to Comm. Effort:

a. IR = U.S. Deliverables [end of USLHC proj.]
b. H/W = engineering help, etc.

cryo, power, mechanical, ...
c. beam = 1st turn, optics tune, collimation, ...

US presence in CCC during beam commissioning

a = well defined plan, underway
c = to date, much interest from LARP; further away in time, less
         organized at present
b = recent request from CERN; DoE has responded
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Commissioning Efforts”

Four  Types of Participation:
Deliverables

person builds something, visits to install, debug, etc., then leaves; may need remote access
On-site Commissioning

person has moved to CERN (for ~1 year, say) and works daily with LHC group
1-on-1 Contacts

person works with a particular person or group located at CERN, with occasional trips to CERN to participate in
a study, etc.

Remote Participation
person is part of a group at Remote Site, participating daily for shorter time periods

"Training” can be performed at the Remote Site; periodic, shorter trips to CERN working with the "On-site" commissioners; people
can continue to work remotely upon return

Commissioning Team
  at CERN

LARP
Team Member

Remote Site
 
Critical Mass:
  consoles, video/audio, eLogs,
  meeting space, coffee, etc.

collaborative beam studies
            “real time”

off-line analyses

periodic shiftsspecial responsibility
for communication
with Remote Site

Types of Participation

 Fermilab looking at ‘remote participation’ center
 not official LARP activity, but would be useful ...
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Upgrades Efforts -- IR Magnets
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Look (now!) at cutting-
edge magnet technology
and R&D for future IR
improvements
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Upgrades Efforts -- Collimation
 Protecting LHC components at ever-higher 

luminosity (intensity) requires energy 
deposition calculations, studies of 
renewable collimation devices
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Upgrade Efforts --
 Accelerator Physics

 Electron Cloud ...


 Energy Deposition
 IR Optical Design Upgrade
 Beam-Beam interaction,    
                 compensation ...

25 ns25 ns 25 ns25 ns

DOE review, June 1, 2005 AP & Commissioning  -  M. Syphers 20

 30 long-range collisions per IP

Long-range interactions enhance diffusion. Tevatron experience

Motivation for Compensation
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LARP Organizational Structure

2 ORGANIZATION OF LARP

The current organization of the LARP management and oversight structure is shown in Fig. 1. The LARP Program
Leader sets the overall direction, manages the finances, and takes the ultimate responsibility for the effective operation
of the program. The Program Leader is in constant communication with both the Office of High Energy Physics
and with the Fermilab directorate on matters pertaining to financial and policy issues. The status of the program
is reported periodically to the DOE-NSF Joint Oversight Group, at the same time that the other major U.S. HEP
components of the LHC – ATLAS and CMS – make their reports. Communication with the directorates of the
domestic laboratories is provided through the Laboratory Oversight Group. The U.S.-CERN committee meets
annually, to endorse any current and planned LARP activities, and to discuss upcoming issues. Members of the
U.S.-CERN committee from the domestic laboratories form the U.S. Executive Committee, which meets regularly
as a steering group. Independent technical review and advice is provided on an ad hoc basis by the LARP Advisory
Committee, which meets to hear presentations, and to report on them to the Program Leader. The Magnet Steering
Committee provides a communication channel between the “horizontal” multi-laboratory LARP Magnet R&D task
management, and the “vertical” magnet infrastructure management at those laboratories. In addition, the U.S. LHC
Research Program Office conducts periodic external technical reviews of LARP activities and the direction of the
program, as required, but at least once every year.

Figure 1: Organization of the LARP advice and direction structure, including advisory committees (July 1, 2005).

2.1 Joint Oversight Group and Office of HEP

The DOE-NSF Joint Oversight Group (JOG) oversees the progress of the three major components of the U.S.
High Energy Physics activities at the LHC – ATLAS, CMS, and LARP. It meets approximately twice per year. A
letter dated November 21 2000 from JOG co-chairs John O’Fallon and John Lightbody to Fermilab director Michael
Witherell outlines the establishment of LARP. It states that:

“The International Agreement provides that, beyond the LHC Construction Project, U.S. scientists will
participate as full partners in the LHC Research Program. The DOE and the NSF are now considering the

5
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Funding

J. Strait, 2003

2003 Projections:
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Funding

J. Strait, 2003

???
2003 Projections:

Rec’d
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Toohig Fellowships
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 LARP-sponsored Fellowships for recent 
PhD’s -- 

First recipient recently 
accepted

  more to come...
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Summary
 LARP is U.S. national effort to provide on-

going support of LHC
 organized, funded, evolving
 important for future, as large-scale 

international projects hard to come by; must 
take advantage, gain experience

  Toohig Fellowships provide conduit for 
future bright accelerator physicists to 
participate

visit:  http://www.agsrhichome.bnl.gov/LARP/


